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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] 

Since this invention protrudes a drive child on the base which a piezoelectric device is joined and generates 
crookedness vibration and stretching vibration in coincidence at one and it was made to make the coupling 
oscillation of the predetermined direction cause at the tip of a drive child so that clearly from the above 
explanation, the following effectiveness is acquired. 

(b) small and a thin form — lightweight — it can design — manufacture — it is easy and cheap. 

(b) Since a dimension etc. can therefore be chosen as a service condition at arbitration, an elastic design is 
possible. 

(c) Driver voltage is low and a power source is easy. 

(d) Since the slider is always carrying out the pressure welding to the drive child, there is no backlash and **** and 
****** are made. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

The trouble that fabrication operation is complicated, and an ultra-thin thing is not got by not only a base but the 
drive child by the above conventional piezo-electric resonance motors since a drive child's die length (height) needs 
to some extent since predetermined actuation is not obtained unless it carries out junction arrangement of the 
piezoelectric device so that a polarity may agree in a specification of operation is ******. 

It was made in order to cancel this trouble, the junction part of a piezoelectric device is lessened, and this invention 
simplifies fabrication operation, it is a thin form and aims at obtaining the piezo-electric resonance motor of low 
cost 
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MEANS 



[Means for Solving the Problem] 

The piezo-electric resonance motor concerning this invention is equipped with the resonance unit which consists of 
a square barHike base, two or more piezoelectric devices which junction arrangement is carried out [ piezoelectric 
devices ] in the predetermined location of this base, and therefore make coincidence cause [ an alternation 
electrical signal ] crookedness vibration and longitudinal telescopic motion of a higher harmonic to a base, and at 
least two drive children who protruded towards the above-mentioned crookedness vibration at a base and one. 
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EXAMPLE 



[Example] 

Figs, i - 5 show one example of this invention, and piezoelectric-device 2a of the piezo-electric effect d31, 2b, and 
2c are stuck on the inferior surface of tongue of the base 1 which becomes with a square bar-like elastic body in 
Fig. 1 and Fig. 2 . The drive children 3a and 3b projected and formed in the top face of a base 1 at one are located 
in the center of an abdomen at the time of crookedness resonance actuation of a base 1 , and form the resonance 
unitUL 

the elastic body which unified a base 1 and the drive children 3a and 3b — oscillating loss, such as glassy carbon 
material and a fiber reinforced metal FRM, — being few — abrasion resistance — rich — and a coefficient of 
thermal expansion — a piezoelectric device — the same — the small ingredient is suitable for about 2.5x10- 
6/degree C. 

Fig. 3 shows the higher-harmonic (3rd overtone) resonance style of the resonance unit U1 shown in FigJ. and Fig, 
2 , and the knot section is formed in five places and it forms four abdomens in a1, a2, b1, and b2 — having 
making — a core unsymmetrical form — intermediary The drive children 3a and 3b are formed in the location 
of the abdomens al and a2 outside a core, respectively. 

First, if the actuation of the resonance unit U1 which becomes the above configuration is seen in a detail, if an 
alternation signal is mutually impressed to piezoelectric devices 2a and 2c from Terminals 4a and 4c at 
juxtaposition, by piezoelectric-device 2a, crookedness vibration of a higher harmonic (the 3rd overtone) will be 
caused to a lifting and coincidence, therefore, it will cause longitudinal direction fundamental-tone resonance of a 
square bar-like elastic body to piezoelectric-device 2c, and the resonance unit U1 will perform a coupling 
oscillation. 

The knot of vibration generated on the fundamental-tone frequency of the die-length direction appears in one point 
of a core, and the both ends of a square bar become displacement max, respectively. 

Since the drive children's 3a and 3b location is located now in the location of the antinode of the both-ends 
approach of a base 1, while the behavior on the drive children's 3a and 3b top face of a tip moves up and down by 
turns, it will vibrate also to the longitudinal direction of a base 1 [ it ]. Therefore, if the pressure welding of the 
slider 5 is carried out at the drive children's 3a and 3b tip with the koro 6, such as a ball bearing made from plastics, 
and the spring means 7 for bias as shown in Fig. 4 , a slider 5 will be moved in the direction of a continuous-line 
arrow head by friction of both contact part by polarization arrangement of Fig. 1 . Moreover, in the parallel feed to 
piezoelectric-device 2c and 2b, a slider 5 moves in the direction of a broken-line arrow head. Thus, by switching 
electrical-potential-difference impression, the migration direction of a slider 5 is controllable to arbitration. 
Moreover, coating of an isobutyiene-isoprene-rubber system is performed to a contact surface side with the drive 
child of a slider 5, and migration of a slider 5 is made smooth. If the admixture of for example, an isobutyiene- 
isoprene-rubber system is applied to the drive children's 3a and 3b point when moving an ATM card etc. instead of 
a slider 5. slip actuation will decrease. According to the ingredient of a card, even if it has this spreading material, it 
should just choose what has good effectiveness. 

El&J> shows the case where carry out the pressure welding of the endless belt 8 to the drive children 3a and 3b of 
the resonance unit U1, and the roll control of the endless belt 8 is carried out in the direction of arbitration. 
In addition, in Fig. 1 and Fig. 2 , although the case where the drive children's 3a and 3b location was a location of 
the antinode of base 1 both ends was shown, in a drive child, it is good also as a location of the antinodes b1 and 
b2 of main approach in Rg.jf , and the same effectiveness is acquired. In this case, the application of a heavy load 
drive is presented and it is more more effective than a rate. 

Moreover, piezoelectric-device 2c in Fig._l may carry out junction arrangement on a base 1 on the inferior surface 
of tongue, separates the part, and it carries out a specification to self-oscillation as a feedback terminal. If a 
feedback signal is used for drawing from piezoelectric devices [ 2a and 2d ] both and this is used for parallel 
connection, since mixing of signals other than the 3rd overtone can be prevented, it is effective for performing the 
stable oscillation. 

Next, the example of a concrete numeric value of the above-mentioned example is given. 

base: — quality-of-the-material [ of a 6.0mm/ in die-length / of 107.8mm / x thickness / x width-of-face a base 
of 15.0mm ]: — hard aluminum drive child: — location [ of a height / of 2.0mm / x width-of-face drive child of 
3.5mm ]: — base both ends — 20mm piezoelectric-device: — object for crookedness Object for 0.6mm die length 
in die-length [ of 15mm ] x width-of-face [ of 12mm ] x thickness thickness [ of 0.6mm resonance unit U1 in die- 
length / of 30mm / x width-of-face / of 1 2mm / x thickness ]: — 0.6+6+2= 8.6mm drive frequency. — 23.07kHz 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejye 



2006/07/12 



JP.06-106028.B [EXAMPLE] 



2/2 



Input voltage: — 6V (r. m.s) 

slider quality-of-the-material: — phenol resin, isobutylene-isoprene-rubber containing 3mm thickness slider 
contact surface:binder, and 1mm Health and Welfare Minister pair-migration force:150g migration Speed: — a 
second, the experiment effectiveness of still a more more than [ 230mm /] is the case where a common ingredient 
is used, and if you examine an ingredient further by the purpose of use, naturally it will be expected that a ****** 
value is acquired more by the purpose. 

Rgs. 6-8 show other examples, while the resonance unit U2 sticks piezoelectric devices 11a and 1 1b on the 
inferior surface of tongue of the square bar-like base 9 and sticks piezoelectric-device 11c on the top face of a 
base 9 in the center section, it comes to protrude in the drive children 10a and 10b, and the drive children 10a and 
10b are in the locations C1 and C2 of the antinode of vibration shown in Fig._8 . 12 is an attaching hole and is in the 
location of the knot of vibration of both crookedness and die length. 

A base 9 is a higher harmonic (the first overtone) about crookedness mode, and this example resonates die-length 
mode by fundamental tone, respectively. 

If the electrical potential difference of resonance frequency is now impressed to piezoelectric devices 1 1 a and 1 1 c 
from Terminals 13a and 13c, the first overtone mode as shown in FigjB will occur by piezoelectric-device 11a. 
Therefore, resonance in die-length mode is caused to coincidence at piezoelectric-device 11c, and a coupling 
oscillation occurs. Thereby, in the case of the direction of polarization shown in Fig. 6 , the slider (not shown) by 
which the pressure welding is carried out to the drive children 10a and 10b moves in the direction of a continuous- 
line arrow head. Similarly, if parallel feed is switched and carried out to piezoelectric devices 1 1b and 1 1c t a slider 
will move in the direction of a broken-line arrow head. 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Amendment by the convention of 3 of Article (before amendment by the Heisei 6 law No. 
116.) 17 of Patent Law 

[Section partition] The 4th partition of the 7th section 
[Publication date] June 14, Heisei 1 1 (1999) 

[Public notice number] Japanese Patent Publication No. 6-1 06028 
[Public notice day] December 21, Heisei 6 (1994) 
[Annual volume number] Patent official report 6-2651 
[Application number] Japanese Patent Application No. 62-20443 
[Patent number] 2137057 

[International Patent Classification (6th Edition)] 

H02N 2/00 C 
[Procedure revision] 

"Term of "Claim" 1 Base Which Becomes with 1 Square Bar-like Elastic Body. It consists of a resonance unit 
equipped with two or more drive children who protruded on the 1 side-face predetermined location of this base at 
one, and two or more piezoelectric devices which it is joined [ piezoelectric devices ] to said base, and an 
alternation electrical potential difference is applied [ piezoelectric devices ], and make said base generate 
crookedness resonance vibration of a higher harmonic, and the die-length direction resonance vibration in 
coincidence. Said drive child It is located in the oscillating direction side of the antinode Kaminaka center section at 
the time of crookedness resonance of said base. Piezo-electric resonance motor is equipped with the means for 
switching of the electrical potential difference which applies a polarization polarity to the piezoelectric device which 
carried out the selected array, carries out phase adjustment of a part of piezoelectric device and the signal from 
either of the feedback terminals established separately, and forms a self-excitation circuit, and it was made to 
impress a trigger electrical potential difference from a feedback terminal for a stable drive. It amends as . 
2 The term of "explanation of the detail of invention" "this invention relates to a piezo-electric resonance motor 
with the easy point-to-point control of a highly precise straight-line drive by the small light weight especially about 
a piezo-electric resonance motor. 

Fig. 9 and Fig. 10 are this kind of the former (application for utility model registration No. 161013 [ Showa 61 to ]) 
for which these people applied previously of piezo-electric resonance motors, and become with an elastic body in 
drawing, and two drive children 22a and 22b protrude on one side face of the square bar-like base 21. The drive 
children 22a and 22b correspond to the location of the antinode of vibration of a base 21. The 2nd piezoelectric 
device 24 is stuck on each side of the drive children 22a and 22b for two piezoelectric devices 23a and 23b for 
crookedness modes at the base 21. 

Thus, the constituted resonance unit U3 is suitably fixed by the attaching hole 25 formed in the location of a knot 
** ** i s the polarity of polarization and A1. A2, Bt, B-2, and B show the terminal of a connection lead, respectively. 

if ** electrical potential difference of an ultrasonic range is looked like [ Terminals A1 and B ] and is supplied by 
the above configuration, a base 21 and the drive children 22a and 22b will be crooked like a dotted line, and the 
driven object (not shown) by which the pressure welding is carried out at the drive children's 22a and 22b tip will 
begin to be kicked by drive child 22a in the direction of a continuous-line arrow head. 

If ** electrical potential difference is impressed to Terminals A1 and B, the resonance unit U3 will be crooked like a 
broken line, and drive child 22b will begin to kick a driven object in the direction of a continuous-line arrow head 
shortly. 

If the above electrical-potential-difference impression is performed for Terminals A2 and B, since polarization by 
the side of a terminal A1 and A2 is mutually reverse, actuation will become reverse and a driven object will be 
driven in the direction of a broken-line arrow head. 

The straight-line drive of the driven object is carried out in the direction opposed to two each other as mentioned 
above at arbitration. 

By the above conventional piezo-electric resonance motors, since predetermined actuation was not got by not only 
a base but the drive child unless it carried out junction arrangement of the piezoelectric device so that a polarity 
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might agree in a specification of operation, fabrication operation was complicated, and since a drive child's die 
length (height) needed to some extent, there was a trouble that an ultra-thin thing was not obtained. 
This invention was made in order to cancel this trouble, lessens the junction part of a piezoelectric device and 
carries out simple [ of the fabrication operation ], and it is a thin shape and aims at obtaining the piezo-electric 
resonance motor of low cost 

With the base which the configuration of this invention becomes with a square bar-like elastic body, and two or 
more drive children who protruded on the 1 side-face predetermined location of this base at one It consists of a 
resonance unit equipped with two or more piezoelectric devices which it is joined [ piezoelectric devices ] to said 
base, and an alternation electrical potential difference is applied [ piezoelectric devices ], and make said base 
generate crookedness resonance vibration of a higher harmonic, and the die-length direction resonance vibration in 
coincidence, and said drive child is located in the oscillating direction side of the antinode Kaminaka center section 
of ** at the time of crookedness resonance of said base. It has the means for switching of the electrical potential 
difference which applies a polarization polarity to the piezoelectric device which carried out the selected array, and 
phase adjustment of a part of piezoelectric device and the signal from either of the feedback terminals established 
separately is carried out, a self-excitation circuit is formed, and it is the piezo-electric resonance motor it was 
made to impress a trigger electrical potential difference from a feedback terminal because of a stable drive. 
To the piezoelectric device which makes a base cause crookedness vibration in this invention when an operation is 
described in this invention, and the piezoelectric device which makes die-length resonance cause, if the alternation 
electrical signal of resonance frequency is impressed to juxtaposition, since a resonance unit will vibrate to 
coincidence and will carry out compound resonance in the mode in both crookedness mode and die-length mode, a 
drive child's free end vibrates in the predetermined direction. 

Next, if an example 1 is described, Figs. 1 thru/or 5 show one example of this invention, and piezoelectric-device 2a 
of the piezo-electric effect d31, 2b, and 2c are stuck on the inferior surface of tongue of the base 1 which 
becomes with a square baHike elastic body in Fig. 1 and Fig. 2. The drive children 3a and 3b projected and formed 
in the top face of a base 1 at one are located in the center of an abdomen at the time of crookedness resonance 
actuation of a base 1, and form the resonance unit U1. 

the elastic body which unified a base 1 and the drive children 3a and 3b — oscillating loss, such as glassy carbon 
material and a fiber reinforced metal FRM, — being few — abrasion resistance — rich — and a coefficient of 
thermal expansion — a piezoelectric device — the same — the small ingredient fits 2.5x1 0-6/Celsius degree 
extent. Fig. 3 shows the higher-harmonic (3rd overtone) resonance style of the resonance unit U1 shown in Fig. 1 
and Fig. 2, the knot section is formed in five places, and four abdomens are formed in a1, a2, b1, and b2, and it has a 
core unsymmetrical form. The drive children 3a and 3b are formed in the location of the abdomens al and a2 
outside a core, respectively. 

First, if the actuation of the resonance unit U1 which becomes the above configuration is seen in a detail, if an 
alternation signal is mutually impressed to piezoelectric devices 2a and 2c from Terminals 4a and 4c at 
juxtaposition, by piezoelectric-device 2a, crookedness vibration of a higher harmonic (the 3rd overtone) will be 
caused to a lifting and coincidence, therefore, it will cause longitudinal direction fundamental-tone resonance of a 
square bar-like elastic body to piezoelectric-device 2c. and the resonance unit U1 will perform a coupling 
oscillation. 

The knot of vibration generated on the fundamental-tone frequency of the die-length direction appears in one point 
of a core, and the both ends of a square bar become displacement max, respectively. 

Since the drive children's 3a and 3b location is located now in the location of the antinode of the both-ends 
approach of a base 1, while the behavior on the drive children's 3a and 3b top face of a tip moves up and down by 
turns, it will vibrate also to the longitudinal direction of a base 1 [ it ]. Therefore, if the pressure welding of the 
slider 5 is carried out at the drive children's 3a and 3b tip with the koro 6, such as a ball bearing made from plastics, 
and the spring means 7 for bias as shown in Fig. 4, a slider 5 will be moved in the direction of a continuous-line 
arrow head by friction of both contact part by polarization arrangement of Fig. 1. Moreover, in the parallel feed to 
piezoelectric-device 2c and 2b, a slider 5 moves in the direction of a broken-line arrow head. Thus, by switching 
electrical-potential-difference impression, the migration direction of a slider 5 is controllable to arbitration. 
Moreover, coating of an isobutylene-isoprene-rubber system is performed to a contact surface side with the drive 
child of a slider 5, and migration of a slider 5 is made smooth. If the admixture of for example, an isobutylene- 
isoprene-rubber system is applied to the drive children's 3a and 3b point when moving an ATM card etc. instead of 
a slider 5, slip actuation will decrease. What is necessary is just to choose it as what has good effectiveness 
according to the ingredient of a card, even if it has this spreading material. 

Fig. 5 shows the case where carry out the pressure welding of the endless belt 8 to the drive children 3a and 3b of 
the resonance unit U1, and the roll control of the endless belt 8 is carried out in the direction of arbitration. 
In addition, in Fig. 1 and Fig. 2, although the case where the drive children's 3a and 3b location was a location of the 
antinode of the both ends of a base 1 was shown, in a drive child, it is good also as a location of the antinodes b1 
and b2 of main approach in Fig. 3, and the same effectiveness is acquired In this case, the application of a heavy 
load drive is presented and it is more more effective than a rate. 

Moreover, piezoelectric-device 2c in Fig. 1 may carry out junction arrangement on a base 1 on the inferior surface 
of tongue, separates the part, and it carries out a specification to self-oscillation as a feedback terminal. It is 
effective for performing the oscillation stabilized since mixing of signals other than the 3rd overtone was prevented 
when the feedback signal was used for drawing from both piezoelectric-device 2a and 2b and this was used for 
parallel connection. 
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Next, the example of a concrete numeric value of the above-mentioned example is given. 
Base: 6.0mm[ in die-length / of 107.8mm / x thickness ] x width of face of 15.0mm 
The quality of the material of a base: Hard aluminum 
Drive child: Height [ of 2.0mm ] x width of face of 3.5mm 
A drive child's location: It is 20mm from base both ends. 

Piezoelectric device: For crookedness 0.6mm in die-length [ of 15mm ] x width-oMace [ of 12mm 3 x thickness 
For die length 0.6mm in die-length [ of 30mm ] xx width-of-face [ of 1 2mm ] x thickness 
Thickness of the resonance unit U1: 0.6+6+2=8.6mm 
Drive frequency: 23.07kHz 
Input voltage: 6v (r. m.s) 

Slider quality of the material: 3mm thickness of phenol resin 

Slider contact surface: Isobutylene-isoprene-rubber 1 mm thickness containing a binder 
Relative-movement force: 1 50g 
Migration Speed : 230mm/second 

In addition, the above experiment effectiveness is the case where a common ingredient is used, and if you examine 
an ingredient further by the purpose of use, naturally it will be expected that the value which suited the purpose 
more is acquired. Figs. 6 thru/or 8 show other examples, while the resonance unit U2 sticks piezoelectric devices 
1 la and 1 1b on the inferior surface of tongue of the square bar-like base 9 and sticks piezoelectric-device 1 1c on 
the top face of a base 9 in the center section, it comes to protrude in the drive children 10a and 10b, and the drive 
children 10a and 10b are in the locations C1 and C2 of the antinode of vibration shown in Fig. 8. 12 is an attaching 
hole and is in the location of the knot of vibration of both crookedness and die length. 

A base 9 is a higher harmonic (the 1 st overtone) about crookedness mode, and this example resonates die-length 
mode by fundamental tone, respectively. 

If the electrical potential difference of resonance frequency is now impressed to piezoelectric devices 11a and 11c 
from Terminals 13a and 13c, the 1st overtone mode as shown in Fig. 8 will occur by piezoelectric-device 1 la. By 
piezoelectric-device 11c, resonance in dieHength mode is caused to coincidence, and a coupling oscillation occurs 
in it Thereby, in the case of the direction of polarization shown in Fig. 6, the slider (not shown) by which the 
pressure welding is carried out to the drive children 10a and 10b moves in the direction of a continuous-line arrow 
head. If parallel feed is similarly switched and carried out to piezoelectric devices 1 1b and 1 1c, a slider will move in 
the direction of a broken-line arrow head. 

Next, if effectiveness is described, since this invention protrudes a drive child on the base which a piezoelectric 
device is joined and generates crookedness vibration and stretching vibration in coincidence at one and it was made 
to make the coupling oscillation of the predetermined direction cause at the tip of a drive child so that clearly from 
the above explanation, the following effectiveness will be acquired. 

(**) small and a thin form — lightweight — it can design — manufacture — it is easy and cheap. 

(**) since a dimension etc. can be chosen as arbitration according to a service condition, an elastic design is 

possible — certain ** 

(**) Driver voltage is low and a power source is easy. 

(**) Since the slider is always carrying out the pressure welding to the drive child, there is no backlash and **** 
and ****** are made. It amends as 
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PRIOR ART 



[Description of the Prior Art] 

Fig. 9 and Fig. 10 are this conventional kind of piezo-electric resonance motors for which these people applied 
previously (application for utility model registration No. 161013 [ Showa 61 to ]), and become with an elastic body in 
drawing, and two drive children 22a and 22b protrude on one side face of the square bar-like base 21. The drive 
children 22a and 22b are in the location of the antinode of vibration of a base 21. The 2nd piezoelectric device 24 is 
stuck on each side of the drive children 22a and 22b for two piezoelectric devices 23a and 23b for crookedness 
modes at the base 21. Thus, the constituted resonance unit U3 is suitably fixed by the attaching hole 25 formed in 
the location of a knot ** As for the polarity of polarization, A1 , A2 and B1, B-2, and B, ** shows the terminal of a 
connection lead, respectively. 

By the above configuration, if ** electrical potential difference of an ultrasonic range is supplied to Terminals A1 
and B, a base 21 and the drive children 22a and 22b are crooked like the chain line, and the driven object (not 
shown) by which the pressure welding is carried out at the drive children's 22a and 22b tip begins to be kicked by 
drive child 22a in the direction of a continuous-line arrow head. 

If ** electrical potential difference is impressed to Terminals A1 and B, the resonance unit U3 will be crooked like a 
broken line, and drive child 22b will begin to kick a driven object in the direction of a continuous-line arrow head 
shortly. 

If the above electrics l-potentiahdrfference impression is performed for Terminals A2 and B, since polarization by 
the side of a terminal A1 and A2 is mutually reverse, actuation will become reverse and a driven object will be 
driven in the direction of a broken-line arrow head. 

The straight-line drive of the driven okyect is carried out in the direction opposed to two each other as mentioned 
above at arbitration. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

When this invention is said in more detail about a piezo-electric resonance motor, it is a small light weight and 
relates to a piezo-electric resonance motor with the easy point-to-point control of a highly precise straight-line 
drive. 

[Description of the Prior ArtJ 

Fig. 9 and Fig. 10 are this conventional kind of piezo-electric resonance motors for which these people applied 
previously (application for utility model registration No. 161013 [ Showa 61 to ]), and become with an elastic body in 
drawing, and two drive children 22a and 22b protrude on one side face of the square bar-like base 21. The drive 
children 22a and 22b are in the location of the antinode of vibration of a base 21. The 2nd piezoelectric device 24 is 
stuck on each side of the drive children 22a and 22b for two piezoelectric devices 23a and 23b for crookedness 
modes at the base 21. Thus, the constituted resonance unit U3 is suitably fixed by the attaching hole 25 formed in 
the location of a knot ** As for the polarity of polarization, A1, A2 and B1, B-2, and B, ** shows the terminal of a 
connection lead, respectively. 

By the above configuration, if ** electrical potential difference of an ultrasonic range is supplied to Terminals A1 
and B, a base 21 and the drive children 22a and 22b are crooked like the chain line, and the driven object (not 
shown) by which the pressure welding is carried out at the drive children's 22a and 22b tip begins to be kicked by 
drive child 22a in the direction of a continuous-line arrow head. 

If ** electrical potential difference is impressed to Terminals A1 and B, the resonance unit U3 will be crooked like a 
broken line, and drive child 22b will begin to kick a driven object in the direction of a continuous-line arrow head 
shortly. 

If the above electrical-potential-difference impression is performed for Terminals A2 and B, since polarization by 
the side of a terminal A1 and A2 is mutually reverse, actuation will become reverse and a driven object will be 
driven in the direction of a broken-line arrow head. 

The straight-line drive of the driven object is carried out in the direction opposed to two each other as mentioned 
above at arbitration. 

[Problem(s) to be Solved by the Invention] 

The trouble that fabrication operation is complicated, and an ultra-thin thing is not got by not only a base but the 
drive child by the above conventional piezo-electric resonance motors since a drive child's die length (height) needs 
to some extent since predetermined actuation is not obtained unless it carries out junction arrangement of the 
piezoelectric device so that a polarity may agree in a specification of operation is 

It was made in order to cancel this trouble, the junction part of a piezoelectric device is lessened, and this invention 
simplifies fabrication operation, it is a thin form and aims at obtaining the piezo-electric resonance motor of low 
cost 

[Means for Solving the Problem] 

The piezo-electric resonance motor concerning this invention is equipped with the resonance unit which consists of 
a square baHike base, two or more piezoelectric devices which junction arrangement is carried out [ piezoelectric 
devices ] in the predetermined location of this base, and therefore make coincidence cause [ an alternation 
electrical signal ] crookedness vibration and longitudinal telescopic motion of a higher harmonic to a base, and at 
least two drive children who protruded towards the above-mentioned crookedness vibration at a base and one. 
[Function] 

In this invention, to the piezoelectric device which makes a base cause crookedness vibration, and the piezoelectric 
device which makes die-length resonance cause, if the alternation electrical signal of resonance frequency is 
impressed to juxtaposition, since a resonance unit will vibrate to coincidence and will carry out compound 
resonance in the mode in both crookedness mode and die-length mode, a drive child's free end vibrates in the 
predetermined direction. 
[Example] 

Figs. 1 - 5 show one example of this invention, and piezoelectric-device 2a of the piezo-electric effect d31, 2b, and 
2c are stuck on the inferior surface of tongue of the base 1 which becomes with a square bar-like elastic body in 
Fig. 1 and Fig. 2 . The drive children 3a and 3b projected and formed in the top face of a base 1 at one are located 
in the center of an abdomen at the time of crookedness resonance actuation of a base 1 , and form the resonance 
unit U1. 
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[Claim(s)] 

[Claim 1] The piezo-electric resonance motor which consists of a resonance unit equipped with the base which 
becomes with a square bar-like elastic body, two or more drive children who protruded on the 1 side-face 
predetermined location of this base at one, and two or more piezoelectric devices which it is joined [ piezoelectric 
devices ] to said base, and an alternation electrical potential difference is applied [ piezoelectric devices ], and 
make said base generate crookedness resonance vibration of a higher harmonic, and the die-length direction 
resonance vibration in coincidence. 

[Claim 2] The piezo-electric resonance motor of an application for patent given in the 1st term of the range by 
which the drive child is located in the oscillating direction side of the antinode Kaminaka center section at the time 
of crookedness resonance of a base. 

[Claim 3] The piezo-electric resonance motor of the application for patent equipped with the means for switching 
of the electrical potential difference which applies a polarization polarity to the piezoelectric device which carried 
out the selected array given in the 1st term of the range. 

[Claim 4] The piezo-electric resonance motor of the application for patent which carried out phase adjustment of a 
part of piezoelectric device and the signal from either of the feedback terminals established separately, and formed 
the self-excitation circuit given in the 1st term of the range. 
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the elastic body which unified a base 1 and the drive children 3a and 3b — oscillating loss, such as glassy carbon 
material and a fiber reinforced metal FRM, — being few — abrasion resistance — rich — and a coefficient of 
thermal expansion — a piezoelectric device — the same — the small ingredient is suitable for about 2.5x10- 
6/degree C. 

Fig, 3 shows the higher-harmonic (3rd overtone) resonance style of the resonance unit U1 shown in Fig. 1 and Fig, 
2 t and the knot section is formed in five places and it forms four abdomens in at, a2, bl, and b2 — having — 
making — a core unsymmetrical form — intermediary ****, The drive children 3a and 3b are formed in the location 
of the abdomens at and a2 outside a core, respectively. 

First, if the actuation of the resonance unit U1 which becomes the above configuration is seen in a detail, if an 
alternation signal is mutually impressed to piezoelectric devices 2a and 2c from Terminals 4a and 4c at 
juxtaposition, by piezoelectric-device 2a, crookedness vibration of a higher harmonic (the 3rd overtone) will be 
caused to a lifting and coincidence, therefore, it will cause longitudinal direction fundamental-tone resonance of a 
square baHike elastic body to piezoelectric-device 2c, and the resonance unit U1 will perform a coupling 
oscillation. 

The knot of vibration generated on the fundamental-tone frequency of the dieHength direction appears in one point 
of a core, and the both ends of a square bar become displacement max, respectively. 
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[Industrial Application] 

When this invention is said in more detail about a piezo-electric resonance motor, it is a small tight weight and 
relates to a piezo-electric resonance motor with the easy point-to-point control of a highly precise straight-line 
drive. 



CTranslation done.] 
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PURPOSE: To miniaturize and thin the title motor and 
reduce the weight of the same motor, by erecting 
integrally a driving piece on a base body, bonded with 

piezoelectric elements and generating bending vibration ^ S\. >3b 

and contracting vibration simultaneously. f^*" 771 "" IZ^Z3 

CONSTITUTION: Piezoelectric elements 2a -2c are j © ^ aNV 

bonded to the lower surface of a base body 1, consisting L-4c 

of a rectangular rod type elastic body, while driving 

pieces 3a f 3b are formed on the upper surface of the 

base body 1 so as to project therefrom. Said driving 

pieces 3a, 3b are located at the centers of loops upon 

the bending resonance oscillation of the base body 1 to 

form a resonance unit U1. When alternate electric 

signals, having a resonance frequency, are impressed on 

the piezoelectric elements 2a, 2c, which generate 

bending vibration in the base body 1 , and the 

piezoelectric element 2c, which generates lengthwise 

resonance in the base body 1, in parallel, the resonance 

unit U1 vibrates simultaneously with the compound 

resonance of a bending mode and a lengthwise mode. As a result, the free ends of the driving 
pieces 3a, 3b may be vibrated into a predetermined direction. 
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